Nuclear spin has been proposed as a robust medium for quantum information processing in the solid state. Due to the ease with which charge can be controlled in semiconductors, it is natural to use conduction electrons as intermediaries in manipulating nuclear spin. Here we describe an experiment in which we selectively polarize 8-nm wide slices of nuclei within a single parabolic quantum well 1 . Spin-polarized electrons, injected into the QW optically, produce this nuclear polarization in the vicinity of their confined wave functions via the contact hyperfine interaction. These thin sheets of polarization can then be positioned, using a voltage applied to a pair of gate electrodes, along the confinement direction. Furthermore, the application of resonant radio frequency voltages provides additional control over the polarized nuclei. In this case, resonance induces nuclear depolarization, which is attributed to a local charge-mediated quadrupolar interaction. The results demonstrate that charge may be effectively used to control nuclear spin at the nanometer scale. This ability may prove useful for quantum information processing and in spintronic devices where nuclei can produce large and localized effective magnetic fields in otherwise non-magnetic materials. In addition, similar methods can be used for the optical detection of nuclear magnetic resonance (NMR) in a single quantum well 2 . This type of NMR can be performed at higher fields and is sensitive to smaller numbers of nuclei (10 8 ) compared with conventional optical techniques based on photoluminescence polarization. References 1) M
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